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Application Papers 
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10) ^ The drawing(s) filed on 25 July 2006 is/are: a)^ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

Status of Application 
Claims 1-20 are pending in the instant application and have been examined. 

Priority 

The instant application is a national stage entry of PCT/KR05/00337, filed 
February 4, 2005, which claims priority with regard to Korean Patent Application No. 10- 
2004-0008417, filed February 9, 2004. 

Claim Objections 

1 . Claims 1, 7, 8, 10 and 15-18 are objected to because of the following 
informalities: "the" should be placed before "carbon nanotubes" in line 4 of Claim 1; 
"the" should be placed before "carbon nanotubes" in line 2 of Claim 7; "the" should be 
placed before "carbon nanotubes" in lines 2 and 3 of Claim 8; one of "The process 
according to claim 1" or "The process according to claim 9" in Claim 10 should be 
deleted; "comprised" in Claim 10 should be changed to "comprises;" the "having" in line 

2 of Claim 15 should be changed to "comprising;" the "having" in line 2 of Claim 16 
should be changed to "comprising;" "the" should be placed before "carbon nanotubes" in 
line 2 of Claim 17; and "the" should be placed before "carbon nanotubes" in lines 2 and 

3 of Claim 18. Appropriate correction is required. 
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Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1, 3-6, 10, 11, 13 are 14 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which Applicant regards as the invention. 

4. Claim 1 recites the limitation "the catalyst-loaded carbon nanotubes" in the 3 rd 
line of the claim. There is insufficient antecedent basis for this limitation in the claim. 

5. The term "tightly" in Claim 1 is a relative term which renders the claim indefinite. 
The term "tightly" is not defined by the claim, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art would 
not be reasonably apprised of the scope of the invention. 

6. With regard to Claim 3, the phrase "metals or metal compounds applicable to the 
preparation of Y-branched carbon nanotubes" renders the claim indefinite. It is unclear 
what "applicable to the preparation of Y-branched carbon nanotubes" means. 

7. In Claim 4, "metal per se" renders the claim indefinite. It is unclear what is 
meant by "metal per se." 

8. Claim 4 recites the limitation "the mixture" in the 2 nd -3 rd lines of the claim. There 
is insufficient antecedent basis for this limitation in the claim. 

9. With regard to Claim 5, the phrase "at least one or more" utilizes improper 
alternative terminology. 
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10. The portion of Claim 6 that reads "catalyst is carried out by... or... or" utilizes 
improper alternative terminology. 

1 1 . The portion of Claim 10 that reads "The process according to claim 1 , The 
process according to claim 9," renders the claim indefinite. It is unclear from which 
claim, Claim 10 depends. 

12. Claim 10 recites the limitation "the suspension" in the 2 nd line of the claim. There 
is insufficient antecedent basis for this limitation in the claim if the claim depends from 
Claim 1. 

13. The portion of Claim 11 that reads "selected from the group consisting 

of... and... and" utilizes improper Markush terminology/format. See MPEP § 2173.05(h). 

14. With regard to Claim 13, the phrase "at least one or more" utilizes improper 
alternative terminology. 

15. With regard to Claim 14, the phrase "having multiple Y-junctions repeated twice 
or more" renders the claim indefinite. It is unclear whether the claim merely requires 
multiple Y-junctions or if the claim requires sections of multiple Y-junctions repeated. 
Further, the phrase "repeated twice or more" utilizes improper alternative terminology. 

Claim Rejections - 35 USC § 102/103 

16. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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1 7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

18. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

19. Claims 1-9, 12, 13, 15 and 17-20 are rejected under 35 U.S.C. 102(b) as 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Tsai et al. 
(Carbon). 

20. With regard to Claim 1 , Tsai discloses a process for preparing Y-branched 
carbon nanotubes comprising the steps of: (a) loading a catalyst on a carbon nanotube 
carrier; (b) pre-treating the catalyst-loaded carbon nanotubes to have the catalyst 
bonded tightly to the surface of the carbon nanotubes; and (c) performing a synthetic 
reaction of carbon nanotubes using the obtained catalyst-loaded carbon nanotubes 
(Tsai, Fig. 1-3; p. 1900-1901). 

21 . With regard to Claim 2, Tsai discloses the carbon nanotube carrier being a 
carbon nanotube or carbon nanofiber (Tsai, Fig. 1-3; p. 1900-1901). 
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22. With regard to Claims 3-5, Tsai discloses using nanocrystalline Pd as the 
catalyst (Tsai, Fig. 1-3; p. 1900-1901). 

23. With regard to Claim 6, Tsai discloses the step of loading a catalyst carried out 
by chemical vapor deposition (Tsai, Fig. 1-3; p. 1900-1901). 

24. With regard to Claims 7 and 17, Tsai discloses the tight bonding between the 
catalyst and the surface of carbon nanotubes accomplished by a chemical pre- 
treatment such as oxidation, reduction, or hydrogenation, or a physical pre-treatment 
such as high temperature treatment (the actual growth of the initial nanotube from the 
catalyst particle) (Tsai, Fig. 1-3; p. 1900-1901). 

25. With regard to Claims 8 and 18, Tsai discloses the tight bonding between the 
catalyst and the surface of carbon nanotubes caused by decomposition, damage or 
destruction of the surface of the carbon nanotubes (the actual growth of the initial 
nanotube from the catalyst particle) (Tsai, Fig. 1-3; p. 1900-1901). 

26. With regard to Claims 9, 19 and 20, Tsai discloses the synthetic reaction 
performed using a suspension in which the catalyst-loaded carbon nanotubes are 
dispersed in solvent (ethanol) (Tsai, p. 1901). 

27. With regard to Claim 12, Tsai discloses the synthetic reaction performed by 
chemical vapor deposition or plasma method (Tsai, Fig. 1-3; p. 1900-1901). 

28. With regard to Claim 13, Tsai discloses Y-branched carbon nanotubes having at 
least one Y-junction (Tsai, Fig. 1-3; p. 1900-1901). 

29. With regard to Claim 15, Tsai discloses material for an electronic product having 
Y-branched carbon nanotubes (Tsai, Fig. 1-3; p. 1899-1901). 
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30. Claims 1-9, 12, 13, 15 and 17-20 are also obvious over Tsai because 
anticipation is the epitome of obviousness. 

31. Claims 13 and 15 are rejected under 35 U.S.C. 102(b) as anticipated by or, in 
the alternative, under 35 U.S.C. 103(a) as obvious over Li et al. (US 6,325,909 B1). 

32. With regard to Claim 13, Li discloses Y-branched carbon nanotubes 
characterized by having at least one Y-junction (Li, "Abstract;" Fig. 3b, 4a, 4b). 

33. With regard to Claim 15, Li discloses a transistor having Y-branched carbon 
nanotubes (Li, "Abstract;" Fig. 3b, 4a, 4b). 

34. With regard to Claims 13 and 15, the process for producing the composition is 
held to be obvious, when the reference teaches a product that appears to be the same 
as, or an obvious variant of, the product set forth in a product-by-process claim although 
produced by a different process. See In re Marosi, 710 F.2d 799, 218 USPQ 289 (Fed. 
Cir. 1983), and In re Thorpe, 777 F.2d 695, 227 USPQ 964 (Fed. Cir.1985). See also 
MPEP2113. 

35. Claims 13-16 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious overling etal. (US 2003/0118727 B1). 

36. With regard to Claim 13, Ting discloses Y-branched carbon nanotubes 
characterized by having at least one Y-junction (Ting, "Abstract;" 0019; 0032; 0035; 
0036; 0037; Fig. 1-3; Claim 14). 
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37. With regard to Claim 14, Ting discloses Y-branched carbon nanotubes 
characterized by having multiple Y-junctions repeated twice or more (Ting, "Abstract;" 
0019; 0032; 0035; 0036; 0037; Fig. 1-3; Claim 14). 

38. With regard to Claims 15 and 16, Ting discloses a transistor and a material for 
an electronic product having Y-branched carbon nanotubes (Ting, "Abstract;" 0019; 
0032; 0035; 0036; 0037; 0039; 0041; Fig. 1-3; Claim 14). 

39. With regard to Claims 13-16, the process for producing the composition is held 
to be obvious, when the reference teaches a product that appears to be the same as, or 
an obvious variant of, the product set forth in a product-by-process claim although 
produced by a different process. See In re Marosi, 710 F.2d 799, 218 USPQ 289 (Fed. 
Cir. 1983), and In re Thorpe, 777 F.2d 695, 227 USPQ 964 (Fed. Cir.1985). See also 
MPEP2113. 



Claim Rejections - 35 USC § 103 

40. Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tsai et al. {Carbon) as applied to Claims 1 and 9 above, and further in view of 
Kishi etal. (US 6,869,581 B2). 

41 . Tsai does not disclose the suspension additionally comprising a surfactant 
(Claim 10) selected from the group consisting of non-ionic, anionic, cationic, binary 
ionic surfactants, carbohydrates, silicones, and fluorocarbons (Claim 11). However, the 
use of surfactants such as sodium dodecylsulfate (an anionic surfactant) in carbon 
nanotube dispersions is well-known in the art, as evidenced by Kishi (Kishi, c. 8, 1. 56- 
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65). Thus, it would have been obvious to one of ordinary skill in the art to modify the 
suspension of Tsai with the surfactant of Kishi in order to obtain a uniform dispersion of 
carbon nanotubes (Kishi, c. 8, 1. 56-65). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRITTANY M. MARTINEZ whose telephone number is 
(571) 270-3586. The examiner can normally be reached on Monday-Friday 8:30AM- 
5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on (571) 272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/Brittany M Martinez/ 
Examiner, Art Unit 1793 



